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Related Applications 
This application claims priority to U.S. Provisional Patent Application 
Serial Number 60/415,503, filed October 3, 2003. 

This application is related to Assignee's co-pending U.S Patent 
Application [720.1 12.1], filed the same day as this patent application. 

BACKGROUND 0^ THF INVENTION 

6 

7 FH H nf thfi Invention 

8 The present invention generaliy pertains to the use of graft materiais for 

10 bone graft materiais to metaphyseal compression fractures, other bone voids or 

11 other bone defect areas. 

12 pjscyssion o f thfi Prior Art 

13 in the past, bone graft materials have been delivered to bone defect 
,4 areas, such as metaphysea. compression fractures or bone voids as well as 
15 other areas of bone structures having discontinuities, cavities, recesses orthe 
« ii k e(hereinafterreferred.oasbonedefec.areas).Min,ma.lyinvas,vebonegra ft 

„ p , oc »dures are preferred in many cases, and the delivery or injection of bone 

18 graftmaterialtothebonedefectareashasbeenaccomplishedusinganeedie 

19 having an open distal end forming an axia, portfor deiivering the bone graft 

21 the needle. Such needles have been unable to be precisely positioned, such as 

22 by bending. Therefore, they have not been useful for eiecting bone graft towards 
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, hard to reach locations in the body. Aooordingly, there is room for improvement 

2 within the art. 

3 onuMtRVOFTHF INVENTION 

4 Accordingly, it is an object of the present invention to overcome the above 

5 mentioned disadvantages of the prior art by providing a bendable bone graft 

6 needle particularly useful in minimally invasive procedures. Another obiec, o, trie 

7 present invention is to deliver bone graft matehal to a bone defect area by 

8 extruding the bone graft material through a bendable needle. 

9 The present invention is further generally characterized in a method of 

10 delivering bone graft material to a bone defect area including the steps o, 

, 1 providing an instrument for preparing said location for said receiving bone graft 
« matenaUheinsftumentcomphsing^bonegraftneedlefordeliveryofbonegraft 

,3 material to a bone defect area in a patient's body, the needle comprising: an 

14 elongate bendable tubular deliver member having an open distal end for 

1 5 positioning a. the bone defect area via a minimally invasive portal providing 

16 access,othebonede,ec.area,romexternallyo..hepa«ienVsbodyandhav,ng 

17 an open proximal end for being supplied with bone graft material from externally 

„ axis of the delivery member for discharge of the hone graft materia, therefrom 

20 towards the bone defect area; and an elongate flexible penetrating member for 

21 receipt within the bone graft needle. 

22 pp.cr DESCRIPTION ™ THF "RAWINGS 



Page 3 of 18 



Fig. I is a perspective view of an ins— assembiy incorporating a 
2 bone graft needle according to the present invention. 

Fig . 2 is an exploded side view of the instrument assembly including a 
4 side view of the bone graft needle of the present invention. 

Fig. 3 is a sectional view o, a delivery member o, the bone graft needle 
6 taken along line A-A of Fig. 2. 

Fig 4 is an exploded side view of an alternative instrument assembly 

Fig. 5 is a sectional view of the delivery member o, the alternative bone 

10 graft needle taken along lines B-B of Fig. 4. 

Fig.6isasideviewofano»heraltemativebonegraf.needleaccordingto 

12 the present invention. 

Fig. 7 is a side view of a further alternative bone graft needle according to 
14 the present invention. 

Fig. 8 is a side view of an instrument assembly according to the present 
16 invention, in which the instrument assembly is bendable. 

Fig^showsanexemplaryuseofthealternativeinstmrnentassemblyof 

18 Fig. 8. 

Fig . 10 depicts an exemplary construction of bendable penetrating 
20 member 14 for use with the invention. 
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1 other objects and advantages ef the present invenfion will become 

3 coniunCionwiththeaccompanyingdrawings.whereimiRepartsineachofthe 

4 several figures are identified by the same reference characters. 

5 BESCRIPIIQNOF^^ 

10 gra « need, 12 and a penetrating member 14, such as a trocar. The bone gra« 

„ o f thecoupling 2 4incommunicationwiththepassage2,Thecoup,ing 2 4,s 

19 configurations to facilitate grasping. A proximal end of the defivery member 16 
21 p^imalendofthedeliverymembenacanextendanydesiraddistanceintoa 
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8 



desired amount into the passage of the handle 18. According it should be 
appr eola,edthatthe,on 8i tud i na,passa g e 2 2oan b efo ml edln i tsen tt ret yby .he 

^enotde^.emherie.oanhe^edinparthvtheiu.enonhedeaverv 

m e mb er16and b yapassa 9 einhand,e18,orcan b e,o m edinpa rtb ythe 

h „r 1B a oassage in the handle 1 8 and the interior of the 

6 lumen of delivery member 16, a passage in 

7 coupling 24. 

The delivery member18, as best shown in Bgs.2and 3, has an externa, 
cro ssseotiona, diameter or size for insertion through a minimally invasive porta, 
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6 near a bone defect area via a pre-established portal. 

7 The open distal end 20 of deliver member 16 is circumscribed by a 

12 aistalmosted.esegmentsorpoints.Apluraiityofradialportsoropeningsaaare 

20 shown as having a circoiar perimetrica, conjuration, but the ports can have 

21 other perimetrics configurations including ova,, elliptical and various 

23 longitudinal dimension in a direction parallel to the central ,ongitudina, axis 38. In 
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, the case of ports 36, the longitudinal dimension oorresponds ,o the diameter of 

2 , hep orts. E ao h port36be g insadis«anceDproximailyof»heproximaimos,edge 

3 segment or point of circumferentiai edge 34 as shown in Fig. 2. Where the 

4 circumferentiai edge is disposed in its entirety in a piane perpendicular to the 
centra, longitudinal axis 38. the proximal most edge segment or point will be 

6 disposed in the plane perpendicular to the central longitudinal axis 38 as 

9 diameter, the longitudinal dimension for ports 36 is also 0.063 inch and a 

„ r emovab,e,ubularshea,h40thatmaybedisposedoverthede,ive^member16 

12 prior to use. 

13 mapreferredambodimentforbonegraftneedle 12, the needle is a 4 inch 

14 ne ed,ewi,bdeliverymember16 m adeof304s,ain,esssteeloro.herngid 
„ biocompatible materia, and having a J-type cannulated distal end or tip; me 

17 diameter with centers at 90" <♦ or-2.0') spaced locations about the central 

18 , ong „udina,axis;and,hecen,ersofports36are,ocated0.082inoh (+ 0.030 

19 inch - 0 000 inch) proximally of the proximal most edge segment or po,n, or 

21 luer-lock coupling or connector. 

Tne open distal end 20 defines an axial or longitudinal port for defivery 
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, 16i „anaxia,or,on g i t udina, di r e c U on.Theradia, P o rt s36per mi tbone g ra f t 

centra, longitudinal axis 38 so that bone graft — is discharged radially 
simultaneously with the axial discharge. 

ln a method according to the present invention, the distal end 20 of 

9 12 may be assembled with a penetrating member to form an instrument 
21 of Wright Medical Technology, Inc., and demoralized bone matrix. The bone 
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coupling. The distal end 20 .delivery member 10 is positioned a, or advent 

20 property posltioned.aplunger of the syringe is depressed to. .he passage 
6 2 2with«hebonegraftma«erta,.Depressingthep,ungerof,hesyrtnge 

10 member 10, the bone graft material is discharged simultaneous,, in five 

16 ^eduoedtoreasierinieotionotthebonegraftmaterialsinoeresistanoeto 

„ i „ i eo,ionisreduceddue,othemu,ti-direofiona,dischargeprovidedbyopen,ng20 

23 aegrees around the delivery member. Also, the circumterentia, distribufion of the 
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, ports 36 provides a more even and more balanced distribution of bone graft 
ma ,eriai to trie bone defect are, Once the bone defeot area 44 has been 
su « supplied or ftlled with the bone graft materia,, the needie12,s 
removed from the patient's body through the portal. The bone graft matenal 
5 remains in the patient's body to promote bone growth or regeneration. 

Fig 4 illustrates an alternative instrument assembly 110 comprising a 

, 1 bone graft needle, as well as the penetrating member, can be provided ,n 

„ the penetrating members can also be provided in various diametric s,zes 
20 diameter. 

,„ a preferred embodiment for bone graft needle 1 12, me external 
23 0047inchwi,hcentersa,90M + or-2.0-,spacedlocationsaboutthec e n,ra, 
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1 l0 ngitudinal axis 138; distance D may be in the range of 0.020 inch tc 0.275 inch 

2 and is pre,erab,y in the range of 0.002 inch to 0.112 inch; the needie 112 is a 6 

3 cm needie with delivery member 116 made of 304 stainiess stee, or other rigid 

4 biocompatible material and having a J-type cannuiated distal end or tip; and the 

5 centers of ports 136 are located 0.082 ( + 0.030 inch, - 0.000 inch) proximally of 

6 the proximal most edge segment or point of circumferential edge 134. The 

7 needle 1 12 may be a JAMSHIDI-type needle with a luer-lock coupling or 

8 connector. 

9 Fig . 6 is illustrative of a bone graft needle 212 in which the delivery 

,0 member 21 6 has a distal end 220 with a circumferential edge 234 disposed in a 
1 1 p ,ane perpendicular to the central longitudinal axis 238. Distance D for delivery 

1 3 proximally of edge 234. 

14 The bone graft needle 312 illustrated in Fig. 7 Is representative of a 

« d eliverymember316havingradialpo rt s336thatareno.circularinperimetncal 

18 configuration. The radial ports 336 are formed as elongate slots in deliver 

17 member 316, and the slots begin a distance D proximally of me circumferential 

n8 edge 334, which is disposed in a plane perpendicular to central longitudinal axis 

19 338. 

20 Fig. 8 shows an alternative embodiment of an instrument assembly 10 

21 a ccordingto«heinven.ion.Aswi,h.hemainembodimen»oftheinvention, 

23 member14,suchasa,rocar. While the bone graft need.e 12 is shown as not 
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1 having radial ports 36, that is because radial ports are not important to this 

2 aspect of the invention and may be omitted. 

3 However, in this embodiment, both bone graft needle 12 and penetrating 

4 member 14 are constructed so as to be easily bendable with minimal crimping (to 

5 not impede fluid flow there through), yet not easily break. This allows the user to 

6 bend the combined instrument 10 into any number of curved shapes that 

7 ultimately allow the bone graft needle 12, 12" to more easily access hard to 

8 reach areas of the body. 

9 An exemplary construction of bone graft needle 1 2 so that it is easily 

10 bendable with minima, crimping, yet not easily break is forming tubular delivery 

1 1 member 16' out of thin-walled stainless steel, of approximately 6-1 1 gauge. 

12 An exemplar construction of penetrating member 14 so that it is easily 

13 bendable with minimal crimping, yet not easily break is shown in Fig. 10. This 

14 exemplary construction comprises forming elongate shaft 28' out of either solid or 

15 hollow PolyEtherEtherKetone (PEEK), with a stainless steel flp W for body 

16 member penetrating ability. Penetrating member 14 must be flexible enough to 

17 allow for removal from the needle 12 after the needle 12 has been bent. 

18 One hard to reach area in which this aspect of the invention is useful, is 

19 the tibial plateau 400, such as shown in Fig. 9. Tibial plateau 400 is shown as 

20 having a fracture 410 that results in a small bone fragment 415 mat needs to be 

21 secured in position. 



Page 13 of 18 



2 
3 
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5 upon 



, A doctor, after reviewing x-rays or by any other known method, can judge 

ft. best instrument 10 approach for introducing bone graft materia, to the 
fracture area. Then, imperatively, the doctor can bend instrument 10 to the 
desired curvature, by either matching it to a template or by trial and error based 

experience. Penetrating member 14 will preferably be positioned within 
pine graft need.e 12 during the bending process to assure a matching curvature 
7 Petweenthetwocomponents. Any device or method can be used for bendmg 

9 incorporated by reference herein. 

The instrument 10 is inserted into the lower leg L and tibia T and the tip of 

12 r emoved,rombonegraftneed,e1 2 . 

14 into the fracture site, as previously described. 

15 inasmuch as the present invention is subject to many variations, 

16 .odfflca.ionsandchangesinde^l.itisintendedftatallsubjectmatter 

17 discussed above or shown in the accompanying drawings be interpreted as 

18 illustrative only and not be taken in a limiting sense. 
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